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THESE ARE THE SELECTED ADDRESS LINES FROM THE STANDARD MEMORY 
PATCH THAT WILL BE USED AFTER PAS.MN'G THROUGH A LOT OF LOGIC 
TO S' LECT ONE ROW EN' THE RAM ARRAY. 

ADD. ESS BUSS BETS. 



AUTOLOAD SIGNAL. RECEIVES AND DRIVES TUB LINE IN THE EVENT OF 
LOST POWER WHEN USLS'G BATTERY BACKUP. 

ADDRESS JUGGLER SIGNALS. THESE SIGNALS CHANGE THE MEMORY SE2E 
TEMPORARILY DURING THE ADDRESS ALLOCATION SEQUENCE WHEN IT 
IS INTERLEAVED AND/OR BANKED AS A PRLMARY OR ALTERNATE. 

SWITCHED ADDRESS. LLNES. THESE SIGNALS CAN EE EITHER NORMAL 
SIGNALS FROM THE COMPUTER ADDRESS BUSS OR BANKING SELECT 
LINES FOR INTERNAL BANKING. 

BANK SELECT LINES. THESE ARE EXTERNALLY CONTROLLED SIGNALS 
THAT WILL SELECT A ROW IN THE RAM ARRAY WHEN USING INTERNAL 
BANKING. 

CHTP ENABLE SICNALS. THE E A HIGH VOLTAGE (+12 VDC) SIGNAL USED 
TO SELECT AND START A ROW OF'RAMS IN THE ARRAY. 

A 1 MHZ FREE RUNNING SIGNAL GENERATED BY THE PROCESSOR. 

THE BUFFERED PROCESSOR CLOCK USED IN THE MEMORY ALLOCATION 
SEQUENCE. 

MEMORY TIMING CLOCK. THIS E A GATED OSCILLATOR OUTPUT WHICH 
DRIVES THE SHUT .REGISTER THAT GENERATES ALL BSTERNAL MEMORY 
TIMING. 

CARRY 64. AN ENABLING SICNAL USED TO INDICATE PRESENT MEMORY 
SIZE IS 64K. 

A SWITCHED SIGNAL INDICATING THE POSITION IS FOR ONE OF THE LSI 
SPECIAL CONFIGURATIONS. 

CHTP SELECT X. THESE ARE LOW TRUE SIGNALS THAT SEtECT A 
PARTICULAR ROW Dl THE RAM ARRAY. 

data buss Brrs. 

MEMORY INTERNAL DATA BUSS BITS. THE INTERNAL BUSS WHERE DATA 
INPUT FROM THE COMPUTER COMES TO AND WHERE DATA READ 
FROM THE MEMORY DEVICES WILL COME BEFORE GOING TO THE 
DATA BUSS. 

DISABLE NOT. A SPECIAL DISABLE FOR CSD THAT STOPS THE MEMORY 
FROM RESPONDING TO ADDRESS SPACE I6K TO 24K. 

DISABLE TWO NOT. A SWITCHED VERSION OF DIS-. 

DATA INPUT STROBES. ENABLES THE DATA BUSS RECEIVERS FOR 
WRITE OPERATIONS. 



DATA OUTPUT FROM 4K RAM DEVICES. 

DATA OUTPUT STROBE. THE STROBE USED TO ENABLE TIE GATES 
THAT CONTROL THE OUTPUT DATA DRIVERS. 

THESE STROBES ENABLE THE OUTPUT DATA DRIVERS DURING A READ 
CYCLE. 



EXTRA BIT OF ADDRESS. AN EXTENDED ADDRESS BIT TO ALLOW 
ADDRESSING OF &4K WORDS OF MEMORY. 

MEMORY SIZE ENABLES. THESE SIGNALS SELECT THE SIZE OF 
MEMORY THAT IS PRESENT ON THE MEMORY CARD. SELECTION IS ON 
THE STANDARD PATCH AREA ON THE MEMORY. 

A MEMORY ENABLE SIGNAL USED TO ENABLE PRIMARY MEMORY 
MODULES IN EXTERNALLY BANKED CONFIGURATIONS. 

A MEMORY ENABLE SIGNAL USED TO ENABLE ALTERNATE MEMORY 
MODULES IN EXTERNALLY BANKED CONFIGURATIONS. 

A DISABLE SIGNAL TO: 1) DISABLE PRIMARY MEMORY MODULES Hi 

EXTERNALLY BANKED CONFIGURATIONS OR 2) DISABLE A SECTION 

OF MEMOHY FROM RESPONDING IN CSD SPECIAL BANKED CONFIGURATIONS. 

A SWITCHED ENABLE LOW SIGNAL. 

THESE ARE BYTE ERROR SIGNALS ACTIVATED ON PARrTY tfEAD 
ERRORS. 

THE IS A LATCHED PARITY ERROR SIGNAL FROM EITHER ERRLB OR 
ERRUB. 

SELECT COMMAND. TICE SIGNAL IS NORMALLY DRIVEN DURING ALL 
SELECT OR S ELECT AND PRESENT INS .-RUCTIONS, BUT IS USED BY 
THE MEMORY TO ALLOW PARITY TO BE GENERATED BY THE MEMORY 
DRIVING ONTO THE BUSS PARITY DATA BITS DURING A READ MEMORY 
CYCLE. 



FXT EAT EXTERNAL BATTERY CONNECTION. SNAP TERMINALS ARE PROVIDED FOR 
INCREASING BATTERY EACKUP TIME. 

EXT RES l> "ERNAL CHARGING RESISTOR. SNAP TERMINALS ARK PBOMD'CElTO 

At "I A POW ER RESISTOR TO ALLOW CHARGING OF I HE EJ.TLHNA ilATTERY 

EXT P«R TIjS IS THE LATCHED EXEC SIGNAL USED BY THE PARITY CIRCUITS TO 
ALLOW PARITY TO BE GENERATED AND CHECKED EXTERNALLY BY 
A MEMORY DRIVING DEVICE. 

FCLK FORCE CLOCK. THE IS A CAPA*Bb£ TEST POINT TO FORCE THE TIMING 

SHIFT REGISTER TO SHIFT INTO NEW STATES. 

FULL Tins SIGNAL INDICATES A LOWER BOUNDARY HAS BEEN RECEIVED 

VTA THE MBLN LINE. ' . 

HOLD- Tins SICNAL HOLDS THE ENCODED RAM ARRAY SELECT LD.ES AS 

WELL AS AB15-. SLB-, RD- and EXEC- AT Tl AND UNTIL MACK GOES 
AWAY. 

IAR INTERRUPT ADDRESS REQUEST. PROCESSOR GENERATED SIGNAL TO 

ALLOW INTERRUPTING DEVICES TO PLACE INTERRUPT ADDRESS 
ON THE BUSS. 

ILI- Tins IS A HIGH LEVEL INTERRUPT HAVING PRIORITY THIRD TO ONLY 

POWER FAIL INTERRUPTS AND CONSOLE INTERRUPTS. 

INHIBIT THIS SIGNAL INHIBITS DOS WHEN DATA EN THE RAM IS NOT VALTO. 

INTER- INTERLEAVED. THIS SICNAL SELECTS INTERLEAVED MEMORY 
OPERATION. 

IPD- THIS IS A SIGNAL USED FOR IPD SPECIAL BANKING CONFIGURATIONS. 

IPUP A PULL-UP RESISTOR TO THE INTERNAL +5 VOLT BUSS. 

IUR- TinS IS THE INTERRUPT REQUEST LINE WHICH IS USED DURING THE 

ADDRESS ALLOCATION PROCESS TO SIGNAL THE PROCESSOR HOW 
MUCH MEMORY IS PRESENT. 

JJW THIS IS A CONNECTING SIGNAL WHOSE NAME DOES NOT DESCRIBE ITS 

FUNCTION, BUT THINKING OF CLEVER MNEMONICS ALL THE TIME 
IS IMPOSSIBLE. IT JUST GOES TO ALLOW MACKTNH OR NOT WITH THE 
APPROPRIATE CONDITIONS. 

LlOto LOWER LIMIT LINES. THESE ARE THE MEMORY LOWER LIMIT LINES 

L15 RECEIVED BY MBIN. 

LBYTE THIS SIGNAL IS TRUE ON ALL MEMORY OPERATIONS TO CONTROL 

LOWER BYTE DATA EXCEPT WHEN SELECTING THE UPPER BYTE IN 
BYTE MODE, 

LMAS12 LATCHED MEMORY ADDRESS SELECT. THESE ARE THE ENCODED 

to ADDRESS LINES WHICH WTL SELECT, WHEN DECODED, ONE OF THE RAM 

LMASI4 ' ARRAY ROWS. 

•% 

LOAD TIBS IS A SIGNAL WHICH LOADS THE PRESENT MEMORY UPPER LD3T 

PLUS ONE INTO A SHIFT REGISTER TO SHIFT TO THE NEXT MEMORY 
AND TO THE PROCESSOR VIA THE MBOT AND IUR LINES RESPECTFULLY. 

LSB LEAST SIGNIFICANT EIT. FOR NORMAL MEMORY OPERATION THE 

LSB IS ABOO BUT WHEN INTERLEAVED ABOO IS AN ODD/EVEN CONTROL 
BIT AND LSB B DRIVEN BY MRE OR THE MOST SIGNIFICANT ADDRESS BIT. 

LS14 TIES IS THE NEW SERIES DESIGNATION FOR THE PI PRODUCT. 

MAXX-, THESE ARE THE BUFFERED RAM ARRAY ADDRESS DRIVERS. THE 
MA XXL- , UPPER AND LOWER DESIGNATION REFER TO EACH 16K WORD HALF 
MAXXU- OF THE ARRAY. 

MACK- MEMORY ACKNOWLEDGE. SIGNAL TO THE PROCESSOR THAT INDICATES 
DATA B AVAILABLE (READ CYCLE) OR DATA HAS BEEN REGISTERED 
(WRITE CYCLE). 

MACKI- TBS B THE MEMORYS OWN ACKNOWLEDGE SIGNAL USED INTERNALLY 
WHICH B THEN BUFFERED TO FORM MACK-. 

MACKTNH- MACK INHIBIT. TUB SIGNAL DISABLES MACK IN THE EVENT OF A PARITY 
ERROR WHEN THE INTERNAL CHECKING IS DONE BY THE MEMORY. 

MANDM- A FORMING OF MDB AND MACKI- SIGNALS USED TO DBABLE THE 

MEMORY FROM RESPONDING DlliLYG POWER FAIT. CONDITIONS OH TO NEW 
MEMORY CYCLES UNTIL THE I'RrMflOUS CYCLE IS CLEARED. ITS 
ALSO A POPULAR CANDY 1 OR XLD3. 

MAS1L M'SL' IPI.EXED ADDRESS SELECT. THESE SIGNALS ARE USED FOR 
MAS14 INTE INALLY BANKED CUNI IOI'ILVTIONS WHICH HAVE SPECIAL 

APPIICATIONS, I. E. , CM), II'D. 

MB- MEMORY BUSY. THIS SIGNAL INDICATES A MEMORY HAS BEGUN A 

MEMORY CYCLE AM) CANNOT HE DISTURBED UNTIL IT'S FINISHED. 

MBLN MEMORY BOUNDARY IN. Till: MEMORY MODULES LOWER LDHT 13 

SEND IN ON TlflS I.LNE FROM I II IIER A PROCESSOR OR LOWER ADDRESS 
MEMORY MODULE. 

MBOT MEMORY BOUNDARY HIT. 1 HIS SIGNAL B THE NEXT MEMORY 

MODULES LOWER I Hill WHICH V. FORMED FROM THE PRESENT 
MODULES UPPER LIMIT Pl.t S ONE. 

MDB- MEMORY DBADLE. A I'HOC L'-SOII GENERATED SIGNAL USED WHEN 

SYSTEM POWER IS IMI IUII n El) TO PREVENT SPURIOUS MEMOHY 
CYCLES. 



PUP. 
PLT1 



MDEI- A TTL BUFFERED MDB- SI' ..'<> I. 

MLB MEMORY LOWER BYTE. Till'. 1= 1 Hr llEOBTKRIIP SI.II SB-NAI. Will* 

TRUE IN BYTE MODE WILL 1 «.< "I THE LOWER BlTK "1 DATA. 

MOLT44.J TinS SIGNAL INDICATES Tll» I * MEMORY MODULE UPPER l.l.Ml I PLUS 
ONE LS 64K AND BECOM -S r. ». I.! .'ST SIGNIFICANT BIT FOR 1 HE MISOT 
DATA STREAM. 

MH15- Tins B THE REGBTERED Alili SIGNAL WHICH SELECTS BYTE MODE 

OPERATION. 

MRE THIS SIGNAL IS THE MOST SIGNIFICANT BIT OF THAT WILL ADDRESS 

A MEMORY MODULE. 

MST- MEMORY START. THIS IS TIIF. OO SIGNAL FOR THE MEMORY HOARDS. 

r.BTB- TIBS IS A TTL BUFFERED MST- SIGNAL. 

NA12 to NORMALIZED ADDRESS BITS. 1 MUSE BITS ARE FORMED FROM A 
NA15 SUBTRACTION OF THE MEMORY l/AVEE LIMIT FROM THE ADDRESS 

BUSS VALUE. THEY ARE USED r OR UPPER LIMIT COMPARISON AND 
NA12 TO NA14 WILL BE DECODF.D TO SELECT A ROW IN THE RAM ARRAY. 

ODD- THE SIGNAL SELECTS AN ODD ADDRESS MODULE WHEN INTERLEAVED. 

PDISL-. PARITY DATA INPUT STROBES. THESE ARE THE SAME AS THE DLSX 
PUBU-. SIGNAL EXCEPT WHEN EXTERNAL I'ARTTY BITS ARE TO BE READ THEY 
PDBF- ENABLE THE PARITY BIT HEC LIVERS. 

PLSE- THIS B A PROCESSOR OPERAT1.I) SIGNAL WIHCH B USED AS THE CONTROL 

FOR I/O INSTRUCTIONS. 

PRD- POWER DOWN. THIS SIGNAL RIWICATES THAT POWER B DOWN DM A 

SYSTEM AND THAT THE MEMOKT IS TO BE DBABLED FROM OPERATING. 

THESE ARE LEVEL SIGNALS PULLED UP TO +5 VOLTS WITH RESBTORS. 

PARITY WRITE STROBE. TICS SWNAL E USED TO WRITE INTERNAL 
PARITY. FT IS TIMED TO WAIT t"R INTERNAL PROPAGATION DELAYS 
AND THEN ALLOW SETTING OF T/1E DATA LATCHES (DU6 or DD.7). 

READ/WRITE LINE. LOW TRUE IHOCLSSOR OR DMA CONTROLLER 
DRIVER LINE LOW TRUE FOR READ OPERATION. 

READ PARITY. THIS SIGNAL STOOBES THE EXCLUSIVE OR GATE FOR A 
PARITY ERROR. IF THE OUTPUT IS IUGH A PARITY ERROR (LOW 
TRUE) WILL OCCUR. 



RESET DATA REGBTER. THIS SIGNAL PRESETS THE DATA REGBTERS "* 
HIGH AT THE BECniMNG OF A J.1LMORY CYCLE AND AT THE END OF 
A MEMORY CYCLE. 

THE REGISTERED AND BUFFERED RD-ilNE. 

REFRESH. THESE LINES INDICATE A REFRESH CYCLE B IN PROGRESS 
WHEN THEY ARE LOW. 

REFRESH CLOCK. THE SIGNAL OCCURS APPROXIMATELY EVERY 25 
liSECONDS TO SIGNAL A REFRESH CYCLE B DUE. 

REFRESH REQUIRED. THB SIGNAL BECOMES LOW TRUE WHEN THE 
MEMORY B NOT BUSY AND A RfciKESH CLOCK OCCURS. IT THEN 
FORCES SIGNAL REF- TO BECOME TRUE AND HENCE A REFRESH CYCLE. 

REFRESH ADDRESS. THESE STCWALS COME FROM THE REFRESH COUNTER 
TO SUPPLY THE ROW ADDRESS fOK THE 4K RAM ICS DURING REFRESH 
OPERATIONS. 

RST- MASTER RESET. THIS B A COMJ-UTER GENERATED SIGNAL USED TO 

RESET THE PARITY ERROR LATCH. 

SOURPWR- SOURPOWER. Tins SIGNAL INDICATES THE *S INT VOLTAGE HAS 

DROPPED BELOW 4.7 VOLTS 1M4CATING THE BATTERY CAN NO LONGER 
SUPPLY ENOUGH POWER FOR ',' .IK BATTERY BACKUP UNIT. 

STOP- THE STOP SIGNAL INDICATES THAT TLMTNG PHASES T5 AND T4- HAVE 

ARRIVED WHICH IS AN END Of CLE. , " - 

STRB THIS SIGNAL READS DATA FRW THE RAMS BY ENABLING THE GATE 

FEEDING THE DATA LATCH. 

■ 0- to INTERNAL MEMORY TIMING s;.'-KAL. THESE SIGNALS ARE DECODED TO 

T5- SET UP ALL MEMORY TDH.V*. 

TEOC- TIME END OF CYCLE. TKT. II.'.NAL RESETS THE 6 BIT SHUT RECBTER 

USED IN GEN ERA TING THE HLSSMV TIMING AT THE END OF A 
MEMORY CYCLE. 

UI2 to UTS UPPER LIMIT. THESE SIGNALS HI Sl'LT I'HOM ADDING THE MEMORY 
SIZE TO THE MEMORY MODL'.M.i LOWKIl LIMIT. 

WELB-. WRITE ENABLE LOWER AM) '. ("I'Lll BYTES. TIILSE ARE THE READ/ 
"•"UB- WRITE LINES TO THE MI.M'r? I DI.VICIS. 

WRT THE IS THE REGISTERED* IN VI KTKO llll- LINE WHEN HIGH INDICATES 

A WRITE CYCLE LS TO OCCI.f.-. 



TUB IS A SIGNAL TO E.'AC I I V'-.TE THE MEMORY WHEN INTERLEAVED 
SO IT WILL ONLY I.tSPONN In THE PROPER ODD OR FA EN ADDRESS. 
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THE INTERNAL +5 VOI T LINE SEPARATE FROM THi 
,VTni BATTI.HY BACK! I' Sl.VI I V IT IS 01 NERA r ED 
BATTERY AND REGULATING CD1CUITS. 

T10S IS THE RAM POWER Bl SS WHICH B GENETLVTrTD BY THE D. C. TO 
D.C. CONVERTER AND REGULATORS ON BATTERY BACKEDUP BOARDS. 

Tins IS A RAM SUPPLY VOLTAGE THAT B GENERATED BY THE D.C. TO 
D.C. CONVERTER OR FROM THE -12VDC POWER SOURCE. 

GREATER THAN OR EQUAL TO THE LOWER LIMITS*. TUB SIGNAL 
BECOMES TRUE WHEN THE ADDRESS ON THE BUSS B GREATER THAN OR 
EQUAL TO THE MEMORY MODULE LOWER LIMIT. 

LESS THAN UPPER LLMIT. WHEN THE ADDRESS ON THE BUSS IS LESS 
THAN THE MEMORY UPPER LIMIT THE SIGNAL BECOMES TRUE. 
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